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Abstract.
A new Chemo – Dynamical Smoothed Particle Hydrodynamic (CD –
SPH) code is presented. The disk galaxy is described as a multi – frag-
mented gas and star system, embedded into the cold dark matter halo. The
star formation (SF) process, SNII, SNIa and PN events as well as chemical
enrichment of gas have been considered within the framework of standard
SPH model. Using this model we try to describe the dynamical and chemi-
cal evolution of triaxial disk – like galaxies. It is found that such approach
provides a realistic description of the process of formation, chemical and
dynamical evolution of disk galaxies over the cosmological timescale.
1. The CD – SPH code and results
The simplicity and numerical efficiency of the SPH method were the main
reasons why we chose similar technique for the modelling of the evolution
of complex, multi – fragmented triaxial protogalactic systems. We used
our own modification of the hybrid N – body/SPH method (Berczik &
Kravchuk, 1996b; Berczik & Kravchuk, 1996c; Berczik & Kravchuk, 1997a;
Berczik, 1998), which we call as chemo – dynamical SPH (CD – SPH). The
”dark matter” and ”stars” were included into the standard SPH algorithm
as the N – body collisionless system of particles, which can interact with
the gas component only through the gravitation (Katz, 1992). The star
formation process and supernova explosions were included into the scheme
in the manner proposed by (Raiteri et al., 1996; Carraro et al., 1997) but
with our own modifications.
2 PETER BERCZIK
Figure 1. [Fe/H](t). The age metalicity relation of the ”star” particles in the ”solar”
cylinder (8 kpc < r < 10 kpc)
For description of the process of the gas material convertion into stars
we modify the standard SPH star formation algorithm (Katz, 1992; Navarro
& White, 1993) taking into account the presence of chaotic motions in the
gaseous environment and the time lag between initial development of suit-
able conditions for star formation and star formation itself (Berczik, 1998).
After the formation, these ”star” particles return the chemically enriched
gas to surrounding ”gas” particles due to SNII, SNIa and PN events. For
the description of this process we use the approximation proposed by (Rai-
teri et al., 1996). We consider only the production of 16O and 56Fe, and
try to describe the full galactic time evolution of these elements, from the
beginning to present time (i.e. tevol ≈ 13.0 Gyr).
In our calculations, as a first approximation, it is assumed that the
model galaxy halo contains the CDMH component with Plummer – type
density profiles (Douphole & Colin, 1995).
Figure 2. N∗([Fe/H]). The metallicity distribution of the ”star” particles in the ”solar”
cylinder (8 kpc < r < 10 kpc)
The SPH calculations were carried out for Ngas = 2109 ”gas” particles.
According to (Navarro & White, 1993; Raiteri et al., 1996), such number
seems to be quite enough to provide qualitatively correct description of the
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system behaviour. Even such small number of ”gas” particles produces a
Nstar = 31631 ”star” particles at the end of calculation.
As initial model (relevant for CDM – scenario) we took constant – den-
sity homogeneous gaseous triaxial configuration (Mgas = 10
11 M⊙) within
the dark matter halo (Mhalo = 10
12 M⊙). We set A = 100 kpc, B = 75 kpc
and C = 50 kpc for semiaxes of system. Such triaxial configurations are
reported in cosmological simulations of the dark matter haloes formation
(Eisenstein & Loeb, 1995; Frenk et al., 1988; Warren et al., 1992). We set
the smoothing parameter of CDMH: bhalo = 25 kpc.
Figure 3. The [O/Fe] vs. [Fe/H] distribution of the ”star” particles in the ”solar” cylinder
(8 kpc < r < 10 kpc)
To check the SF and chemical enrichment algorithm in our SPH code,
we use the chemical characteristics of the disk in ”solar” cylinder (8 kpc
< r < 10 kpc). The age metalicity relation of the ”star” particles in the
”solar” cylinder [Fe/H](t) we present in Fig. 1. We presented in Fig. 2. the
metallicity distribution N∗([Fe/H]). The [O/Fe] vs. [Fe/H] distribution we
presented in Fig. 3. In figures we also present the observational data from
(Meusinger et al., 1991; Edvardsson et al., 1993; Tomkin et al., 1992). The
[O/H] radial distribution [O/H](r) we presented in Fig. 4. At the distances 5
kpc < r < 11 kpc the model radial abundance gradient is −0.06 dex/kpc.
Our model has a very good agreemnet with oxygen radial gradient in the
our Galaxy (Peimbert, 1979; Shaver et al., 1983).
1.1. CONCLUSION
This simple model provides a good, self – consistent picture of the process
of galaxy formation and star formation in the galaxy. The dynamical and
chemical evolution of modelled disk – like galaxy is coincident with the
results of observations for our own Galaxy. The results of our modelling
give a good base for a wide use of proposed SF and chemical enrichment
algorithm in other SPH simulations.
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Figure 4. [O/H](r). The [O/H] radial distribution
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